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[0001] m&M%^?j>>^M<Difcm-mmxm^m~fz>o 

[0002] 7&^(D\?~?v(D$L\?--Mk^<Dffi 1 ti\^ \f—;vm&h^o1fttzf£mw%&htzhls 

[0003] fg^Mffl^feS^^— (Pectinatus) XW^7x7lf ( 

Megasphera) MtPpt^^^iS^ffi^^bTt^oT^^COigHMib 

[0004] #f^SU: ##¥09-820071^3$ 
#fF3tSfc2 : <Rri§2001-145492#^# 
##fF^tmi:J. Am. Soc. Brew. Chem.: 51(4), 158-163,1993 

[0005] u^us^ ^mm^bn, \f-^mm^^mwm i ^mm^vJ-m'\'m 

L/c Q 

[0006] L/c^oT, *&W<D n Wli, ^(D^-e^W-e^/^^ofc, If— /V<£r*g»£ 
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[0007] _his g w^Bj^-r^fcfe^, ^mmn, m^mmi^-r^mm^Mxn— 

[0008] £/c, «§Kf3u BE^##2^^^SIE^J^^^S^-y^^^^Ki@E^J#-i- 
Malephilus cerevisiae) tfk&F&'fy^'^—^yh, 3fetM^ ^^7°^^— fe^h§rfflV> 
#t§^i-§it{^if *g}£^ J:£-^^7^ • -✓'s/Hf^i (Malephilus cerevisiae) <£> 

[0009] ga?iJS^8{^i-^ia^j/0^^s^-y^^^^Fiia^j# 
[ooio] ^mm^hi^ ^(D^mxn^mx^f^ ^-^&mm^n&mmM^? 

yJ^^M^-h^uy^^- Z/xj>U}?i/xu (Malephilus cerevisiae) &ifrf&i'%>Z.b\Z. 
j3c5bU Malephilus cerevisiae SBC8034^(:7frsp;f&£) CD16S Vtfy— ^/VRNAit 

(i6s rRNAat^) (om^wM-m^m^ri i^-ri&mmx&z^t&m 
- ( 0 *i»»o<fiMiT n immi ^p^me (^#-^-305-8566) ) ^2 

003^10^ 21 0 ^te^tl/C:}^ ^(D^I^#-^-»FERM BP-08528l?fc§ 0 
[0011] Malephilus cerevisiae^ ft Jl fe^h^MV ^>rt Malephilus 
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cerevisiae<£>16S rRNA]l{H^-?r#^^^i|tS^-§' k&X*£%>ftlsb* Malephilus 

[0012] ^ ^—/vrnm^wLm-mm-??^—- ^h^v^^wa^ «t*&if— 

[ooi3] m&(DM£xfemmx%ts:fr^ti, ^-^um^m^m^mm^y^m^ 
m^w-m-r^k^x^ 

[0014] [Ell]640nm^j : o^5 (a) Megasphaera cerevisiaeJCM61 29WRXf (b) M. cerevisiae 
SBC803m<DmM$lBXhZ) o 

[02]71Onm^*5^S(c)P. cerevisiiphilus VTT-E-79105^RTJKd)Pectinatus 
frisingensis VTT-E-79 1 00$z(DWlM ft WkXfo%> 0 

[0015] ut, ^mm(D0m^mmmm^^^xwm^mm-r^ o 

[0016] <^°y^^^K> 

•C, mtm^-l it, t^/^^^$^#5fSM^t4^7^Pt't4»Tfc^Malephilus 
cerevisiae(7)16S rRNAiiiS^-cT^ISgEM^^fc-fo ^^^(D^V^U^^-Vn, 
J^~R-3Zt^5J;5^ Malephilus cerevisiae£&ffi^5iiT^ffl-T?fo!9, Malephilus 

cerevisiae^ wffl^^-, ^^—texvmmztiitmwtmFr. mmm^-y 
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[0017] ^^^(D^y^^W^-^K^SMalephilus cerevisiae^WM^^— XfStfcttlM^P 

So 

[0018] j&*3, «0^^^o^Tr^y^u^Kj^^r^-y=f^^^Kjirtt. dna, r 

[0019] <Malephilus cerevisiaeO^ffl > 

tftfcl, ©Malephilus cerevisiae^ffiM^^^— feyh&t^&HSrMV^ 

Malephilus cerevisiae©f&|±j;^£}3:oV^Tf£$!"f~<5o ^^EK ©Malephilus cerevisiae 

!J=f^W^-^Ki*Malephilus cerevisiae© 16S rRNAif{S^^#M^±MfB^J 
^fLtl>5r^^, Malephilus cerevisiae© 16S rRNAMfc^&HfeM&Jl^m 
i-Srt355-e#5fe«) % Malephilus cerevisiae£#mift^ffii-5r£;^f^&5 0 
[0020] ^^^©^tij^ife^J^Malephilus cerevisiae©^trJ^T5tU3, tf, KM(f?Jx. 

[0021] ^tWc^g^tlM^U fuiE^M^— feybSr^v^T^Eife^Srliili-t-S 

A/KU^— i£m«fct>, 16S rRNAit{^©5^^-r^^— fe^h^m^^©ife 
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X#5 0 RT-PCR&X1X &m£tvttRNA%&mkL>X > jgte^SMf fc«fct>cDNA 
£ri^£U #^fccDNA^i#^bXPCR?£^T5%«Xfc3 0 
[0022] #cte, it©$tb^il»f>i*SrtftW-t-So ±t'l'M$tt^M^>t^ 

Malephilus cerevisiae^#MW^O;^^£rflj;£X3o flifflJX ^5 &fl?#3?-C4k 
^PO^fe^«tt)fT 5-^ s Xi\ Wx.tf, Malephilus cerevisiaei^Ml^^^X^V 

[0023] mmnm<Dwm*£, ^m^mx^<D^mK^n^t^x^^K Mx.fi 

ii^I^tLfc^^if^^tP^^SYBR Green I&^^&lfe&l^&Sfc&nU 

^rx.6fcfe, mm%k&^M%m\<^xmm£frifmmm}i<DMMmmmmttjj 

[0024] ;$;3&^cDMalephilus cerevisiae^ttiffi7 P 7^'V^--fei/h(^<t!9±i#S^H5Malephilus 
cerevisiaeS5fe(D^^if>T-»i^^iS^88 0 CXfc!9, ^©ig?figt^it6 
^^<fct), ^Malephilus cerevisiaetfS^ih/CV ^v^CQ^J^fT O^ttf 

Malephilus cerevisiaeOtftW^BTll'CfcSo 

[0025] <^—;uumM(D$>m-mm> 

[0026] ^mm^—suumM^ft-mzmy^^-^yhu, ^ti^timzm^s, 3 
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^SK^irl^m^U^?£Z>3ry^%?uJr^-Vfe^ 16S rRNAit^^-cD^.-^ — 
-V-^y^—T^foZc ifm^-fy^— tyy?tm\^Z.h\Z.£Q^ ifcxtZ}Z—A' 

[0027] ^m(D\?—jvmmM(D^\ti'mm7°x2-y^yu^ ^ti^tim^m^ 7, 

[0028] *mm(D\f—/ummM(D&iti-mmm^yhn, mmy'y^-^yhtmm^— 
[0029] ^m^^m-m^rnKx^—^mmm^m-mm-r^n, s-r, sw( 
[0030] ^htifcmm^mmtu mmyv^-^yh^m^^xmrnm^mm-r^ 

[0031] jfcte, #^««>f <^f^ '^zfy 

mKXfo&LC Red640;K:m.C Red705^I^ftTV^(i^T, ^TtL^tLTRed 
640y°n— yjSU ? rRed705^n— yj^V^o )„ ~ ^ @E^iJ#^-5^-r±:K@a^J 

— ^J^V^o ) 0 ^rLT, ^n^-7]i, FITC^n— ^cD3'^S^Red640^°n— ^ 
^IJ«Red705^n— ^<Z)5'^^^^LTt^WMf^^(Dt«»f^^^y^ 
^X-f-S^ratf&ftTV^ t«if>t^FITC^ o n-^^Red640^n-^(Xtt 
Red7057 P n— Zf) b^th\^^V^^^\,X\^^mX\ /^7*VyVKFITC<D 
m&$in(Dyt&MMirZ)b, FRET(^^*Fife^/^— &Wl)&±C Red640( 
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, FITC^n— y^U?/ / X«Red640^n— -f (X«Red705^°n— tfSBMSPLT 
W&kffiftfrbM&tlX^* ^^^oTFRET^S^C^<^'9Red640(X«Red7 

?K^xwbtLfcmm&m%ftm-rz>^bK£.v, ^47*v^mmum%^%^t 

[0032] FITC7°n— ^U?/ / X«Red6407°n— ^ (X«Red7057°n— ^) {2, ^H^f 

B&Xifa&o JM^&xJi^f^ Malephilus cerevisiae{i^t)65°C > Megasphaera cerevisiae{S 
^tl48°C25.'0^56 o C\ Pectinatus frisingensisf'i"C^63 0 C > Pectinatus cerevisiiphilus 
tm 54°C co BMf MS^t" o 1W<Dafc#F «^^tLfe©S4«f i&S&JfciSrt" K 

[0033] ^BJCD^n— ^-feybfi, TOKff>t^±ii|'I-r5^^{-MT*3<r^ 

^^j^x^mmm^mmi-^iintmmmmmm^iim^mmvxn^ 

[0034] ^r> mmm&mfx*mmi^\,^T^.\z.mv<mm-f&&, *&m-zztib<D 
mmm^m^fh^h<Dxn^ \ 

[0035] (HJtSMD M. cerevisiaeCO*0^j;S^— /KD^B^ 

M. cerevisiae SBC8034^£r, 0. 2%COy>-=f^Sr^PUf'GAM*^j§ift ( 0 
M%t)Xi%M£-&ft 0 M. cerevisiae SBC8034#c<£>l S^^fi^SA^^^^tf — 
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[0036] mmmmi^-n '&<Dmm^—^<D^Mm(Dmm(vvm)&^tch<Dxibz> 0 

M. cerevisiae SBC8O34#:£:*fi0Ufc2S?Slf— /Mi, lE^—M^it^ y^^^ 3 
[0037] Dill] 



mmm 




mm e-;u 


% (mm/iEm) 


i ) >=*m 


8 9 


1 6 2 


1 8 2 


=i /\<7 m 


6 6 


1 6 8 


2 5 5 




1 9 1 


2 2 0 


1 1 5 


mm 


1 5 8 


2 2 1 


1 4 0 




< 1 


< 1 





[0038] (MMM2) 16S rRNAjt<g^<Z»— 1>^/^ 
(^VADNAOQfl^) 

M. cerevisiae SBC8034*£r, 0. 2%C9Ui/=f^^^pUfcGAM*^jtift^ffi®b 

, 3o°c^x, 7-14 0 m, mn,mm^n^fc 0 mnt^mn, p^^^y? 

^±l©ttit*St^V^,N :H :CO = 90:5:5^V^#T*fTofc 0 itfU#4t 

2 2 2 

LfcM. cerevisiae SBC8034$c(Dffi#^b, DNAtttb^PrepMan Ultra (T^-fK- 

[0039] (16S rRNAit{H^-(7)iitM-^?^) 

_h|E^i^J;«9|^^U7tDNAttffi^^0V^T, MicroSeq Full Gene 16S rDNA^r^ 
hCT^^K^^^-^^AX^/N^^SrfflV^T, M. cerevisiae SBC8034^(D16 
S rRNAjf{5^-(Z)^— ^xy^^Tot ^^^(D^^#fettf-M. 
cerevisiae SBC8034^(D16S rRNAitfH^IS^J^IBM#-^-l^^i" 0 ^it{5^iE 

jf^^mWcomfc^-Umtn, mbfafcMt£^X\s^ti 0 GenBank^Ox 

tot, M. cerevisiae«^— ^^^^^^5ff*I^iitt^tt^^^tt®-Cfe5r 

[0040] (mfeM3)!JT/V^APCR^rfflV^M. cerevisiae©^ ft & JzU^flSU 
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[0041] \M2\ 







LightCycler-FastStart DNA Master SYBR Green 1* 


2 . 


0 


U 


L 


(1 Ojl/M) 


# 1 . 


0 


M 


L 


M g C I 2 ( 2 5 m M ) 


1 . 


6 


U 


L 


mm tk 


1 3 . 


9 


U 


L 




0 . 


5 


M 


L 


n pT 


2 0 . 


0 


U 


L 



p > =l ■ jf '-i T 9 J X =r 4 v O X *± m 



[0042] feft^mzUghtCycler?4y^y^J±330(v^y^-^4T?/^^^^±m)& 

[0043] PCR^Tm5l#^V^-C95 0 C«^S^Ji#^f'm, ^ ^65°C^-I?^b, 

dF/dT) ^n^hLT^C^b-^f^^S^^^SLfCo 
[0044] ^3i^^r ^^OPCRS^fC^bTBt^ ?UJt^88°C W^-^^Wttfc^^ 
d^^i~ 0 gt3frbfftb$*fe£5\^ M. cerevisiae(D^^^88 0 C(DS^??aiS^i-t: 0 

— ^^sn^^tLfdo rcor^^, ia^j#^-2^t/3^^-rj^ssa^j^^^5^-y^ 

[0045] ^jb\ f£fflbfc— §13(7)0^ (^ytfn\?—/]/ftMW) tov^fi, HJfeM2£l*Uil<£> 
[0046] [^3] 
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88°CCD 




88°CCD 


Ma 1 eph i 1 us cerevisiae SBC8034 


+ 


Lactobacillus brevis SBC8003 


— 


Malephilus cerevisiae SBC8065 


+ 


Lactobacillus brevis I D 1 97—1 




Ma 1 eph i 1 us cerevisiae SBC8066 


+ 


Lactobacillus collinoides 
JCM1123 


— 


Pectinatus cer ev i s i i ph i u 1 s 
VTT-E-791 05 


— 


Lactobac i I I us buchner i JCM1115 


— 


Pectinatus frisingensis 
VTT-E-79100 


— 


Lactobac i 1 1 us 1 i ndner i 
VTT-E-821 66 


— 


Pect i natus f r i s i ngens i s 1 D 1 07-9 


— 


Lactobacillus paracasei 
I D 1 96- 1 


— 


Megasphaera cerevisiae JCM6129 


- 


Lactobacillus ma 1 ef ermentans 
1 D1 40-3 


- 


Prevotella corporis JCM8529 


- 


Lactobacillus plantarum 
I D1 58-1 


- 


Zymomonas mobilis subsp. 
mobi I is IF013756 




Lactobacillus coryn i f orm i s 
subsp. coryniformis J CM 1 164 




Enterobacter aerogenes J CM 1235 




Pediococcus damnosus BC8022 




Klebsiella aerogenes ATCC15050 




Lactococcus lactis I D 1 69—1 




Rahne I I a aquat i I i s I D252-2 




Staphylococcus warneri ID249 




Cedecea davisae I D3 1 3—9 









JCM: Japan Collection of Microorganisms, Saitama, Japan 
ATCC: American Type Culture Collection, USA 
VTT: Valtion Teknillinen Tutk i muskeskus, Finland 
SBC, ID: v »K p e — ;u»K«5 



[0047] (MMM4) VT/]/?4J*PCR%m V ^1tm&M%&?9J*&&ffi<D$iti\&£XJ i ffiSi\ 

tvxm^m^8^-ri^mnm^hf£^v^^u^v (i6s rRNAite 

^©a^-- ^-jV-f^A^— „ 5'-TGGAGAGTTTGATCCTGGCTC-3')MtF^ia 
C Red640 T^/VLTfcS) , K?iJ##7^XBE^J#>b&5^y^:*^^K (3 

[0048] [^4] 
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urn 




L i ghtCyc I er-FastStart DNA Master Hybridization 
Probes * 


2 . on 


f T — (1 0 fx M) 


1 . 0 U L 


-J U — -J (1 0 U M ) 


# 0 . 4 // L 


M g C 1 2 ( 2 5 m M) 


1 . 6 U L 


MB 7K 


1 1 . 7 u L 




0 . 5 L 


-grit 


2 0. 0 U L 



□ ? v ■ ^ -f t ^ y x -r ■< v i x *± m 



[0049] SJ£3£S^ LightCycler^^vO^i^O (n^^-^VT^V^^^iM) 

[0050] PCRH-T^ai^V^r95°C^-CS.SSr_h#^^, |t,C40t«U 

^CO^, 640nmS.tJ«710nm(D^^:5fiS^O. 2°Cfe«J/£U ^cDffi©-^ 
^^cDfiC-dF/dT) ^a^bbT^CStr— ^^.t^M^WSr^^b^io 
[0051] ^<Dt£Wt, M. cerevisiae SBC8034t^J2640nmT:^65 o C, Megasphaera cerevisiae 
JCM6129tttt640nm^48°C^.U«^56 o C, Pectinatus frisingensis VT 
T-E-79100ttfi710nm-T5l^63 o C, P. cerevisiiphilus VTT-E-79105^(i71Onm"T? 

^j54°ccoi^?^^-rt o — ^mm^ntco miRx*m2n, ^ymm^mtm 

(-dF/dT) (°C) t(Dm&&Mfr-$-mM&iMX*tbZ>o 01«64Onm^*5tt6 ( 

a) Megasphaera cerevisiae JCMOl^^^U 5 (b) M. cerevisiae SBC8034^(DSMf ft 
m§r, IH2tt710nm^*5tt5(c)P. cerevisiiphilus VTT-E-79105^^.t^(d) 
Pectinatus frisingensis VTT-E-79100W<DMM&$k&7ffi~o _hfB(D4o©®^^^ 

[0052] £Lb£t\ JilB^^— *5J:^n— ^fflv^rt^J;«9 % I^B#(c|imoMt» 

[0053] ^mmt, ^-^umm^mmmta -isij^^fe, t-;KD n n pff 
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&lfabteZ>$'y=?5t?U$-<?-\ ; ?hfi>tbte?)^ ~?U7j7^--y^;V\f-y^ (Malephilus 
cerevisiae) ^.tH^y"^ v-tyK 

[5] fi^rl3fE*c»^^-1?;yb;&t>l#^ 

(Malephilus cerevisiae) C0^ttS^"fe o 




(lP/dP-) *q>yC03TCV$ 




(lP/dP-) *q>yC03TCV$ 
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